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Abstract. The article presents the development of an integrated lesson on the topic "The
structure of the atom™, in the context of the integration of chemistry with the English language.
The purpose and objectives of the lesson are given. The course of the lesson is described in
detail, with accompanying control questions and tasks.
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WHTerpupoBaHHblil YpOK - SBJISETCS OCOOBIM THIIOM YpOKa, OOBEIMHSIOIIMM B cebe
o0y4yeHHe OJJHOBPEMEHHO IO HECKOJIBbKUM JUCLUIUIMHAM IPU U3yYEHUH KaKOro JU0O0 MOHATHS,
TeMbl WM sBieHus. OOmMe MOAXOoIbl K INPOBEJCHHUIO MHTEIPUPOBAHHOIO YpPOKa XUMHU HU
aHIJIMICKOTO A3bIKa, OCHOBBIBAIOTCS HA pa3pab0TaHHOM HaMM KOHLIENITYaIbHOM MoJienn yueOHOM
paboThl MO XMMHUU B YCIOBUSIX MHTETPAIllMM XUMHUHM W aHTIuUiickoro s3bika [1]. IlogroroBka u
IIPOBEJICHUE MHTETPUPOBAHHOIO ypOKa MOMKET OCYLIECTBIIATHCS OJHUM YUYUTEIEM XMMHHU, NPU
YCIIOBUU JOCTATOYHOM JIMHIBUCTUYECKOW MOATOTOBKH. OJHAKO, Ha CETOAHSIIHUN JE€Hb, B
coBpemeHHOM BY3e Oonee menecooOpa3HbiM OyAeT BBIIOJTHCHHE TaKOW pabOTHI COBMECTHO,
YUUTEISAMH XHMUU U HHOCTPAHHOIO fA3blka. OCHOBHBIE 3Tanbl HNOJATOTOBKU K IPOBEIECHUIO
UHTETPUPOBAHHOTO ypoka cienyromue [2; 3]:

1. HalmroneHue 3a CTyA€HTaMHM Ha ypOKax XMMHHU U aHIJIMICKOrO s3bIKa, Oecensl co
CTY/IEHTaMM, aHKETUPOBAHME C LIEJIbIO BBISBICHHUS UHTEPECOB U MOTUBOB YU€OHOH JeSITEIbHOCTH,
y4deTa UHAMBHUAYAJIbHBIX OCOOEHHOCTEHN KaX/10T0 U3 CTYIEHTOB.

2. AHanu3 mporpamMm M y4eOHOTO Marepuaja Mo XUMHUH U aHTIHICKOMY SI3BIKY, TIOUCK
BO3MOXKHOCTEH MHTErpalliu U BbIOOpa TEMbl HHTETPUPOBAHHOIO YPOKa.

[Ipu BbIOOpE TEMBI [1J1s1 IPOBEIECHUS UHTETPUPOBAHHBIX YPOKOB MPUOPUTETHBIM CIIETYET
CUHMTATh COJIepKaHKe MaTepuana mo xumuu [1; 4].

Marepuan 10JKeH ObITb:

(a)  XopoIIo CTPYKTYPUPOBAH U 00J1aaJ MOHATHOM CTyJJeHTaM BHYTPEHHEH JIOTMKOM;

(0) cooTBeTCTBOBAJI YPOBHIO JIMHI'BUCTUYECKOH MOATOTOBKHM CTYACHTOB (3HAHHUSIM IO
JIEKCUKE U TpaMMaTHKe HHOCTPAHHOTI'O S3bIKA);

(B)  comepkal MHUHHUMYM aOCTPaKTHBIX HOHSTUW M MPEAOCTaBIsLT pa3HOOOpa3HbIe
BO3MO>KHOCTH JIJIS1 UCTIOJIb30BaHUS CPEACTB HATISIIHOCTH.

BoinonHenne 3tux TpeOoBaHMI 00JieryaeT CTYAEHTaM HCIIOJIb30BAHHUE «SI3bIKOBOM
JIOTa/IKK», YTO OYEHb BaXKHO MPU OOLIEHUH HA THOCTPAHHOM SI3bIKE.

Kak mnpumep OAMHOYHOTO MHTETPUPOBAHHOIO YpOKa IPUBEIAEM METOAMUYECKYIO
pa3paboTKy MHTETPUPOBAHHOTO 3aHATH 1O TeMe «CTpoeHne aToMay JUis CTyIeHTOB 1-ro Kypca
HanpasieHus «XUMHUS 1 METO/IMKA e€ IpenojaBaHus» (B Hallel paboTe Mbl OpUEHTUPOBAIHCH Ha
nporpammy U ydeOHuk “Chemistry. Coursbook” Lawrie Ryan, Roger Norris, Ho BO3MOXHO
a/1alTHPOBAaTh MPeIIoKEHHbIE MaTepUabl K padoTe o apyrum ydyedbnukam u YMK) [5; 6].

374


https://doi.org/

SCIENCE AND INNOVATION
INTERNATIONAL SCIENTIFIC JOURNAL VOLUME 2 ISSUE 4 APRIL 2023
UIF-2022: 8.2 | ISSN: 2181-3337 | SCIENTISTS.UZ

ILlens ypoka: NOBTOPUTH U 000OIINUTH 3HAHUS 00 PJIEMEHTAX U aTOMax, CTPYKTYype aroma,
AJIEMEHTAPHBIX YACTHUIIAX C MCIIOJIb30BAaHUEM PA3IMYHBIX HCTOUHHUKOB MH(POPMAIIUU B YCIOBUAX
JBYS3BIYHOM Cpenbl OOIIEHHs, MPOJODKUTE (POPMHUPOBAHKWE HABBIKOB MPUMEHEHHs 3HAHUN B
HECTaH/IapTHON CUTYallMH C UCIIOJIb30BAHUEM MHTETpallMM XUMUHU U HHOCTPAHHOTO S3bIKA.

3aoauu ypoka:

1. moBTOpenue, 0b6o6meHne u corepueHcropanue 3YH no teme «CtpoeHue atromay -
3HaHUN 00 3JIEMEHTaxX U aToMax, CTPYKType aToMa, MPOTOHAX U HEUTPOHAX; YMEHUN U HaBBHIKOB
UICHTUQUIMKAIIMKY M ONHUCAaHUS IPOTOHOB, HEUTPOHOB U OJJIEKTPOHBI B TEPMHUHAX HX
OTHOCHUTEIIbHBIX 3aps/I0B U OTHOCUTENIBbHBIX MAacC; ONPEIENSITh MOBEIECHUE MYyYKOB MPOTOHOB,
HEHUTPOHOB M 3JIEKTPOHOB B IEKTPUUYECKUX MOJSIX; ONUCAHUS paclpeneieHUs] Macc U 3apsioB
BHYTPH aTOMa; BBIYMCIEHUS KOJUYECTBO IPOTOHOB, HEUTPOHOB U AJIEKTPOHOB, IPUCYTCTBYIOIINX
KaK B aToMmax, TaKk U B MOHAX, YUYUTHIBAs UMCIIA MPOTOHOB M HYKJIOHOB M UX 3apsijl; ONUCAHUS
BKJIaJ]a POTOHOB U HEUTPOHOB B aTOMHBIE 511pa B TEPMUHAX YKMCJIAa IPOTOHOB U YMCJIa HYKJIOHOB;
pacrno3HaBaTh U UCIOJIb30BaTh CHUMBOJBI X Uy A JJi U30TOMNOB, IJ€ X - YACIO HYKJIOHOB, a Y —
YHCJIO TPOTOHOB [7].

2. ¢hopMUpOBaHHE y CTYACHTOB OWMJIMHIBaJIbHO-UHTEIPATUBHBIX 3HAHUIL; pazsutue 3YH,
HEOOXOIUMBIX AJisi OOLICHHs Ha WHOCTPAHHOM SI3bIKE, Ha MaTepuaje XMMHUU - BBEACHHE U
3aKperICHUEe HOBOM JIEKCUKH, Pa3BUTHE HABBIKOB UYTEHMSI U MIEPEBO/Ia TEKCTOB, 3aKJIA bIBAIOIINX
OCHOBY HAy4yHOTO CTWJISl pE€Yd Ha HMHOCTPAaHHOM S3bIKE, COBEPIICHCTBOBAaHUS HaBbIKa
UCIIOJIb30BAaHUSL <GI3BIKOBOM JIOTAJKW» Uil IOHMMAHUS HWHOS3BIYHOTO TEKCTa, HAaBBIKOB
U3BIICUEeHUS] HMH(OpMAIMM W3 HWHOS3BIYHOTO TEKCTa W CXEM, pa3BUTHE YCTHOW peuyd Ha
WHOCTPAHHOM si3bIKe [8];

3.bopMupoBaHHe y CTYICHTOB MPUEMOB MBICIUTEIBHON NEATENBHOCTH (0000IIeHHE,
knaccuduKalus, CpaBHEHUE, CHHTE3, aHAJIN3);

4. monydeHHe CTyJEHTaMH OMNbITa OOLIEHWS Ha XHUMHUYECKYI0 TEMaTUKy IpH
MCIOJIb30BAaHNUU MHOS3BIYHOW KOMMYHUKATUBHOU CPEIbI;

5. NOBBILLIEHUE MHTEpeca U MOTHUBALIMM K U3YUYEHHUIO XMMHUH 3a CUET HMCIIOJIb30BaHUS Ha
YPOKE 2JIEMEHTOB UHTETPALUU C aHTJIIMHCKUM SI3bIKOM [9].

Xoxa ypoka:

1. Bsoouas uacmu: 0b603HaueHUe memvl, yeau u 3a0ay Yypoxda, 6600 HOBOU NEeKCUKU 6
covemanuu ¢ @ponmanvrHoim onpocom — 10-12 mun. Ocywecmensiemcs momusupogarue
CMYOeHmo8 HA ONpeoeleHHbll 6U0 0esmelbHOCMY, d MAKHce NPOUCXOOUM  AKMYAIU3ayus
XUMUYECKUU U A3bIKOGbIX 3HAHUL, He0OX0OUMBIX 0/ nociedyrowel pabomsl, CIMUMYIUPOSAHUE K
UCNIONIL30BAHUIO AZBIKOGOU 002A0KU U OpPY2UX MemoOUYecKUxX npuemos, mpaouyuoHHuIX OJisl
VPOKO8 UHOCMPAHHO20 A3bIKA, NPU OMEEmax Ha 60NPOCyl O XUMUU.

Ilpenooasamens xumuu

Ha ceroansimineM ypoke, Mbl pacCCMOTPUM CTPOE€HHME aToMa. Mbl MOBTOpUM M 0000IINM
HaIlIM 3HaHUA 10 TeMe «CTpoeHre aToOMa», @ UMEHHO 3HaHUA 00 3JIeMEHTaX U aToMax, CTPYKType
aToMma, MPOTOHAX W HEUTpPOHAX; U YCOBEPIICHCTBYEM YMEHHS M HAaBBIKM WIACHTU(UIMKAIUN U
ONMCaHUs IPOTOHOB, HEUTPOHOB M DJEKTPOHOB B TEPMHMHAX MX OTHOCUTENBHBIX 3apsi0B U
OoTHOCUTENbHBIX Macc [10].

Ilpenooasamens an2nuiicKo2o A3viKa

- Within 2-3 minutes, review the text and try to explain its meaning
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In order to explain how chemical substances behaved, scientists first had to understand what the
substances themselves were made from. (YtoObl OOBSCHHTB, KaK BEIyT ceOS XHUMHUYECKHUE
BEIIIECTBA, yUEHBIC CHaYasa JOHKHBI ObLTH MOHSATH, U3 YeTO CAeNaHbl camu BemecTa). Over time,
a model was developed in which all substances were composed of atoms of elements. (Co
BpeMEHEM Obli1a pa3paboTaHa MOJENb, B KOTOPOl BCE BEILIECTBA COCTOSIN U3 aTOMOB 3JIEMEHTOB).
Originally it was thought that atoms could not themselves be broken up into yet

smaller parts, but now we understand the structure inside the atoms themselves, and the role of
electrons, protons and neutrons. (ITeppoHadaabHO CYUTATIOCH, YTO

aTOMEI caMU 110 ce0e He MOTI'yT OLITH PpaclICIuICHbI Ha €11 0oJee MeIKHe 4aCTH, HO TCIICPb MBI
IIOHMMAEM CTPYKTYpPY BHYTPH CAMHUX aTOMOB H POJIb AIEKTPOHOB, IPOTOHOB U HEUTPOHOB).

2. OcHosHasi yacms ypoxa: umeHue U nepesod mexkcmada, e2o 00cyscoenue 8 ¢hopme
@pornmanvHoli becedvl, 8vinoiHeHue — 05 MuH. Yuyawuecs 6061eKAIOMC 8 HOBVIO O/l HUX
cumyayuio OUNUHSBANBHO20 06U4€Hu}l, mpe6yiou;y10 NPUMEHREHUS UMEIOUWUXCSL A3bIKOBbLX 3HAHUU
u ymeHuﬁ 0J151 U36J1e4YeHus unqbopmauuu us3 yll€6H020 mexkcma no XumMuu Ha AHSIUUCKOM sI3blKe U
0OWenUs NO XUMUYECKOU
memamuke.

Ilpenooasamenv xumuu

KEDKI{OG BCIICCTBO B HALICM MUPEC COCTOUT U3 XUMHUUYCCKUX 3JICMCHTOB. OTH XUMHAYECKUE
OJICMCHTBI HC MOTYT OBITH Aajiecce paclICIJICHbBI Ha OoJtee IIPOCTBIC BCIICCTBA XUMHWYCCKUMU
cpeacrBamu. HGKOTOPI)IC 9JICMCHTEI, TAKUC KaK a30T U 30JI0TO, BCTPCHAIOTCA B IIPUPOAC CaMU I10
0666, a HC B COYCTAHUU C JPYT'UMU SJICMCHTAMMU. OI[HaKO OOJIBIIMHCTBO JJIEMEHTOB BCTPCHAIOTCA
B COYCTAHUU C JAPYTHMU DJICMCHTaMHU B BU/C COG,Z[I/IHGHI/IIZ. Ka)KI[bIﬁ 3JIEeMEHT HMEeT CBOM
cOOCTBEHHBIM XUMHUUYECKHI cuMBOIT [11].

Ilpenooasamentv anznuiicko2o A3viKa

-The symbols are often derived from Latin or Greek words. Some examples are shown in
table 1. Try to fill in the table

Table 1
element symbol
carbon C
lithium Li (from Greek “lithos”)
Iron Fe (from Latin “ferrum”)
Potassium K (from Arabic “al-qualyah” or from the

Latin “kalium”)
... (from Greek “@pwc@6poc”)
...(from Greek. ypdpo — color)
...(from Latin “slilicium)

...(from Latin “rubidus”)

Ilpenooasamens xumuu

XVAMHUYECKUE IEMEHTBI COJIEP)KAT TOJIBKO OJHMH THIT aTOMOB. ATOM - 3TO MeJbuaiIias
9acTh JIEMEHTa, KOTOpas MOXKET MMPUHUMATh Y9acTHE B XUMUYECKOM N3MEHEHUN. ATOMBI OYeHb
Mansl. JlmameTp atoma Bojopoja coctasiseT npuommurensHo 1070 M, mosTomy macca aToma
TaKkKe JJ0JKHA OBITH OUYeHb MaleHbKoit. OMH aToM Booposa Becut Beero 1,67-10727 xr [20].

Cmpykmypa amoma
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[TouTn Best Macca KaxJjoro aToMa CocpeloTo4eHa B KpOLIEUYHOM 001aCTH B LIEHTPE aToMa,
Ha3bIBAEMOM SIIPOM. SIApO COCTOUT M3 YaCTHIL, Ha3bIBa€MbIX HyKJIOHaMu. CyllecTByeT JBa TUIA
HYKJIOHOB: IIPOTOHBl M HEUTPOHBL. ATOMBI Pa3HBIX JIEMEHTOB HMEIOT pPa3HOE KOJUYECTBO
IIPOTOHOB. BHe sapa uyacTuIlbl, Ha3bIBa€MbIE 3JEKTPOHAMH, IEPEMELIAIOTCA B 001acTAX
MPOCTPAHCTBA, HA3bIBAEMBIX OpOHUTAIsIMHU [12]. XMMUKH 4acTO CUNUTAIOT YIOOHBIM HUCIOIH30BATh
MOJIeJIb aTOMa, B KOTOPOH 3JEKTPOHBI JBUXKYTCS BOKPYI AJpa B 3JIEKTPOHHBIX 000JOUKaX.
Kaxnas 000s10uka HaXOAUTCS Ha OINPENEICHHOM PAacCTOSIHUU OT siipa Ha CBOEM COOCTBEHHOM
SHEpPreTUYecKOM ypoBHE. B HellTpalbHOM aTOMe 4YMCIIO 3JEKTPOHOB PAaBHO YMCIY IPOTOHOB.
ATOMBI KpOILIEUHbl, HO sIp0o aroma emie Mmenpde. Ecnu Obl auamerp atoma ObLI pasMepoM ¢
(byTOOIBHBIN CTaTMOH, SIPO OBLIIO ObI pa3MEPOM BCETO € TOPOLINHY. DTO 03HAYALT, YTO OOJIbILAS
94acTh aTOMa MPEACTABISET COOO0M MycTOe MPOCTPAHCTBO! DIEKTPOHBI JaKe MEHBIIIE TPOTOHOB U
HelTponos [13].

ATom yrnepoga
v

12 HyknoHoB

& 6 NPOTOHOB +

¢ 6 HeATpoHOB
p A=Z+N
»
- A — HYKNIOHbI

o Z — NPOTOHbI
N — HEUTPOHbI

Hpenodaeameﬂb AH2NTUTICKO020 A3bIKA

- Now two (with simultaneous translation) texts will be presented to your attention. Try to
remember as many terms from the text as possible. Answer the questions in English.

Experiments with subatomic particles

We can deduce the electric charge of subatomic particles by showing how beams of
electrons, protons and neutrons behave in electric fields. (Mwi moowcem onpedenumo
3JzeKmpuquKuzZ 3Clp}la Cy6am0MHblx yacmuy, nokasae, KakKk Nnyu4ku 3J1€KmpoOHO6, NnponoHOo8 U
HelimpoHos eedym cebs 6 anexkmpuueckux noasx). |f we fire a beam of electrons past electrically
charged plates, the electrons are deflected (bent) away from the negative plate and towards the
positive plate (figure 1).(Eciu mwvl nponyckaem nyyox 31eKMpPOHO8 MUMO 3JIeKMPUHECKU
SAPAINCERHBIX NAACMUH, I]1€EKNPOHbL OMKIAOHAIOMC A Om ompuqameﬂbHoﬁ niacmuHsvl 6 CnMopoHy
nonoscumensrou naacmunsl (puc. 1). This shows us that the electrons are negatively charged.
(Omo nokaszvieaem HAM, YMO IIEKMPOHbL 3APIAAHCEHBI OMPUYAMETILHO).

A cathode-ray tube (figure 2) can be used to produce beams of electrons. (s noayuenus

NYUKO8 21eKMPOHO8 MOIHCHO UCNOTIb308AMb DNIEKMPOHHO-IYYe8yIo mpyoKy (puc. 2).

b cathode

Y fluorescent
screen
with scale

electron ... plates (anode)
beam y .

magnets causing

electromagnetic

field beam deflected
downwards

Figure 1 Figure 2
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At one end of the tube is a metal wire (cathode), which is heated to a high temperature
when a low voltage is applied to it. (Ha oonom xonye mpybxu HaxoOumcs mMemaniuieckast
npoeosioka (Kamoo), Komopas Hazpesaemcs 00 6blCOKOU meMnepamypvl npu nooaue Ha Hee
nuskoeo nanpsixcenus.) At the other end of the tube is a fluorescent screen, which glows when
electrons hit it. (Ha opyeom xonye mpybru naxooumcs @uyopecyenmuulii dKpaH, KOMOPblil
ceemumcst, Ko20a Ha He2o nonadaiom snekmponst). The electrons are given off from the heated
wire and are attracted towards two metal plates, which are positively charged. (Drexmponor
BbIOCISIOMCSL U3 Haepemoﬁ npo6OJIOKU U npumsicuearoncs K d@yM memajiiudeCKum niacmuHdadm,
Komopule 3apsicenvl nonodxcumensro). As they pass through the metal plates the electrons form a
beam. (Ilpoxo0st uepesz memaniuueckue niacmunsl, s1ekmpornvl oopazyiom ny4ok) [14]. When the
electron beam hits the screen a spot of light is produced. (Kozoa saexkmponnwiii iyu nonaoaem na
akpan, obpazyemcs ceemosoe nsamuo). When an electric field is applied across this beam the
electrons are deflected (bent). (Kozoa nonepex smoco nyuxa npuxnadviéaemcs snekmpuyeckoe
nozne, snekmponsl omkionsromes (useubaromes). The fact that the electrons are so easily attracted
to the positively charged anode and that they are easily deflected by an electric field shows us that:

electrons have a negative charge

electrons have a very small mass.

In recent years, experiments have been carried out with beams of electrons, protons and
neutrons. (Tom cﬁaxm, Uumo J9JIEKMPOHRbL MAK J1€2KO NnpumiAcusdadroncs K nojlodiCuUmeslbHo
3ApPAINCEHHOMY ClHOdy U 4mo OHU J1€2KO OMKIIOHAIOMCA IJIEKMPUUECKUM NOJIEM, NOKA3bleaem HAM,
umo. 9JE€KNPOHbl UMent 0mpul/;am€ﬂbelﬁ 3apﬂa, JJIEKMPOHbL UMENT OYeHb MAIYI0O MACC) . B
nocaeonue 200bt OvLIU }’lp06€0€Hbl IKCnepumennibl C nyYKamu JIJ1€KmpoHO6, NnpomoHoE6 U
HEeUmpOoHO8).

The results of these experiments show that: a proton beam is deflected away from a
positively charged plate; as like charges repel, the protons must have a positive charge (figure 3.)

an electron beam is deflected towards a positively charged plate; as unlike charges attract, the
electrons must have a negative charge a beam of neutrons is not deflected; this is because they
are uncharged [15]. (Pesynvmamor smux sKkCnepumenmos noKaswviéaiom, Yymo. ny4oK NPOMOHO8
OMKJIIOHAEmMCA Oon NOJIOAHCUMEITNbHO 3ap}19fC€HH012 niacmuHsl, nNOCKOJIbKY 00UHAKOBbLE 3apﬂabl
OMMANKUBAOMCS, NPOMOHbL  OO0JIHCHLL  UMEMb  NOJONCUMENbHbIL  3apa0  (puc.3); Hnyyox
IJIEKMPOHOB OMKIOHAEMCA 6 CMOPORY NOJNONCUMENbHO 3ap}ZJfC€HHOl/Vl niacmuHnsvl, NOCKOJIbKY
pasmuble 3apsaovl NPUMALUBAIOMC, INEKMPOHbBL OOJIHCHL UMEMb OMPUYAMENbHBLU 3apsao. 3apso |
NYYOK HEeUmpOHO8 He OMKIOHAENC L, SO0 NPOUCXOOUM NOMOMY, Ymo oHu Hezapsicenst). In these
experiments, huge voltages have to be used to show the deflection of the proton beam. (B smux
IKCnepumermax npuxodumc;z ucnoivzoeamsb 0OcpPOMHblIEe HANPAJNCEHUA, umobvl noxazamo
OMKJIOHEeHUe nponoHKO20 nyllKCl).

This contrasts with the very low voltages needed to show the deflection of an electron
beam. (Omo kommpacmupyem ¢ oOueHb HUBKUMU HANPANCCHUAMU, HEOOXOOUMbBIMU OIS
OeMoHCcmpayuu OmKIOHeHUs. diekmponHo2o ayya). These experiments show us that protons are
much heavier than electrons. (Omu skcnepumenmol noxkasviearom Ham, 4mo NPOMOHbL HAMHO2O
mscenee snexkmponos). If we used the same voltage to deflect electrons and protons, the beam of
electrons would have a far greater deflection than the beam of protons [16]. (Eciu 6b1 mbi
UCNONIBL3068ATIU OOUHAKOBOE HanpiosiceHue 07151 OMKIOHEHUs ANEKMPOHOB U NPOMOHOB, NYYOK
NEKMPOHO8 uUMell Obl 20pazdo Oobulee OMKIOHEHUe, Yem nyyok npomonos). This is because a
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proton is about 2000 times as heavy as an electron. (Omo ceszano ¢ mem, umo npomon npumepro
6 2000 pa3z msdicenee 21eKmpoua).

protons detected on
walls of apparatus

//./;////7/
,}!‘

protons

Figure 3
Question
1. A beam of electrons is passing close to a highly negatively charged plate. When the
electrons pass close to the plate, they are deflected (bent) away from the plate.
a. What deflection would you expect, if any, when the experiment is repeated with beams
of i protons and ii neutrons? Explain your answers.
b. Which subatomic particle (electron, proton or neutron) would deviate the most? Explain
your answer.
Ilpenooasamenv xumuu
Yucmno IIPOTOHOB B AAPEC aTOMA HA3BIBACTCA ITPOTOHHBIM YHCJIOM (Z) OH TaKke U3BECTEH
KaK aTOMHBIH HOMCD. Ka)KI[BIﬁ aTOM OJHOI'O U TOI'O XK€ 3JIEMCHTA UMECT OAMHAKOBOC KOJIMYECTBO
IIPOTOHOB B CBOCM AJp€. HUmenno uucio IIPOTOHOB JACJIACT aTOM TaKWUM, KakOl OH €cCTh.
Hanmpumep, atom ¢ mnpoTOHHBIM YuciaoM 11 JOmKeH OBITH aTOMOM 3JIEMEHTAa HaTpHSL.
Hepnonnqecxas{ Ta6111/111a OJICMCHTOB PACIIOJIOXKCHA B IMOPAAKE CJICAOBAHUA IMPOTOHHBIX YHCCII
OTJCIBHBIX AJIEMEHTOB. YUCIIO HYKIOHOB (A) - 3TO YKCJIO MPOTOHOB IUIFOC HEUTPOHBI B SAIApE
aToma. DTO TaK)Xe€ U3BECTHO KaK MaccoBoe uucio [17].
Mpb1 MOKeM UCIIOJIL30BaTh YHCIIO HYKJIOHOB 1 ITPOTOHOB, yTOOBI HAUTH KOJIUYECTBO HeﬁTpOHOB B
aroMe. Kaxk: uncio HYKJIOHOB = YHUCJIO IPOTOHOB + 4UCI10 HeﬁTpOHOB
3aTeM: KOJIUIECTBO HeﬁTPOHOB = YUCJIO HYKJIOHOB — KOJIMYECTBO ITPOTOHOB
N=A-Z
Hanpumep, aToM aatoMuHusi UMeeT HYKJIIOHHOE 4Huciio 27 u npoToHHoe uucio 13. Urak, atom
amomMuHus umeet 27 — 13 = 14 HelHTpoHOB.
Hpenodaeameﬂb AH2TTUTICKO20 A3bIKA
1. The diagram below shows a representation of the make-up of a lithium atom. The table
that follows gives information about the different particles in an atom. Note that all atoms are
electrically neutral due to having equal numbers of protons and electrons. Study the diagram and
the table and answer the questions that follow [18].
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a. Count the numbers of each type of particle shown in the diagram.
NUMbET Of PrOtONS = ...ttt
nuUMbEr Of NEULIONS = ...ttt
number of €lectrons = ..........ooiiiiiiiii e
b. On the diagram, label the nucleus, a proton and electron.
c. Particles that are found in the nucleus are known as nucleons. Which two particles are nucleons
are there in a lithium atom?
d. Is the electrical charge on the nucleus positive or negative? Explain how you know.
The word explain is another command word often used at the start of certain exam question.
It means that, as well as describing what happens in a process, you must say why it happens.
Useful expressions to help you explain a process are:
This is because...  That’s why... The reason for this is... ...and so...
For example: Explain why it takes longer to cook rice at the top of a high mountain.
The reason for this is that water boils at a lower temperature at high altitude and so cooler
water means a longer cooking time [19].
e. An atom can gain or lose electrons to become a charged ion. What must happen for an atom to
become positively charged? Explain your answer.
Ilpenooasamensv xumuu
SHGKTpOHLI B aTOMC BpallarOTCAd BOKPYI Alpa. O,Z[HaKO HC BCC OHHM BpalllarOTCd Ha
OIMHAKOBOM pPACCTOAHHUH OT sapa. Onn HaxoJsATCs Ha Op6I/ITe Ha Pa3HbIX JHEPICTHUYCCKUX
ypoBHSIX (0Oomoukax). Kaxaplii SHEpreTH4ecKkuii ypoBeHb MOXKET COAEpKaThb TOJIBKO
ONpeACICHHOE KOJIMYECTBO 3JIEKTPOHOB [20].
Ilpenooasamens anznuiicko2o A3vlKa
These two diagrams show the electron arrangements for two different atoms: a lithium
atom and a calcium atom. Use the diagrams to answer the question that follows.

f. What do you think is the maximum number of electrons that can be present in the first and
second energy levels of any atom.
first energy level (shell) = ...
second energy level (shell)= ...

2. The composition of any atom is described by two numbers: its proton (or atomic) number
and its nucleon (or mass) number.
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a. Work out x and y to complete the atomic notation for phosphorus.
yP X = the nucleon number = ..............
y = the proton number = ...............
3. Identify the term that is being defined by the following statements. In each case the
statements all describe different aspects of an important chemical term.
a. This number is important as it:
is the number of protons in the nucleus of an atom an element,
is also the number of electrons in the same atom, and
is the position of the element in the Periodic Table.

b. This number is a significant property of an atom and:

e isequal to the sum of the protons and neutrons in an atom,

e issometimes called the mass number of an atom as the electrons present have negligible mass,
and

e is the total number of particles in the nucleus of an atom.

c. These are atoms of an element that:

behave in the same way chemically but have different masses,

contain the same number of protons and electrons but have different numbers of neutrons, and
can be radioactive if the balance of protons and neutrons makes their nuclei unstable.

d. The left-hand side of the table that follows contains several important chemistry terms, each
given a different number. The right-hand side contains definitions of these terms, each given a
different letter. Match the two parts together using the numbers and letters to complete the answer
grid. The first example has been completed for you. Once you have completed the exercise, write
out the whole sentence for each definition in your notebook to help you remember it.
terms definition

1 | isotopes A a negatively charged sub-atomic particle found
orbiting the nucleus in an atom
2 | electron shell (energy level | B the central structure of an atom, usually containing
protons and neutrons

3 | the nucleus of an atom C a positively charged sub-atomic particle found in the
nucleus of all atoms

4 | electron D a sub-atomic particle found in the nucleus of atoms
that has the same mass as a proton but no charge

5 | proton E one of the defined orbits around the nucleus of an
atom where electrons can be found

6 | neutron F atoms of the same element that have different

numbers of neutrons in their nuclei
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3. 3axnrouenue, oyemxa axmueHoCmMu CMYOeHMO8 3a pabomy Ha ypoke, 00CydHcOeHue
COBMECMHOU OesAmeNbHOCMU HA YpoKe - 3-5 MUH.

Hukn 3anstuii mo mpanHod Metonuke Obul mposereH B TITIY um.Huszamu. CormacHo
MOJMyYEHHBIM  pe3yjbTaraM ObLJIO  yCTAHOBJIEHO, YTO TBOPYECKOE  MBIIUICHHE U
€CTECTBEHHOHAy4HAasl TPaMOTHOCTb CTYACHTOB MoBbicuiach Ha 8-10%. B 3akntoueHue MOKHO
CKa3aTh, 4YTO, MPH TOATOTOBKE K IPOBEICHUIO WHTETPUPOBAHHBIX 3aHATHN OBLIM H3y4YCHBI
COOTBETCTBYIOIIME HCCIICIOBAHMUS 110 OPraHU3aIlMd WHTETPUPOBAHHBIX 3aHATUH, IIPOBEICHHBIC B
HECKOJIbKUX CTpaHaX, Y4eOHUKH U 3aaHUs, IIOCBSIICHHBIC TAHHONW TEMaTHKE.
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